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SECTION 1 
EXECUTIVE SUMMARY 


1.1 Purpose 
The purpose of this Executive Sumerucy is to curamarize the results of the EEAP. 


The Asray Energy Plan, established (ni early 1978, sets both short and long term energy goals for the 
Army conslatent with the Presidential Executive Order 12003 issued in mid-1977, It directs the Major 
Army commands 0 develop detailed impicmentation plans and funding documents. The National 
Snergy Covmersavion Policy Act (NECPA) of 1978, divects that all facilities owned and opzrated by a 
Federal Agency must have all energy conservation retrofits performed by 1 January 1990. 


The Department of the Army, through the Corps of Enginerrs Baltimore, hes contracted with XENERGY 
Ine. t9 provide the Energy Engineering Analysis Program (REAP) at Fort isdisntown Gap under contract 
number DACA3SI-£5-0117. The resuits of the study are indicates in detail in the main report Backup 
calculations have been provided under separste volumes to the Corps of Engincers. 


12 Scope of Work (SOW) 
The measurements of work to be provided us stated in the comract are ae follows. 

1.21 Increment A 
Increment A projects involve modhying, lnproving of retrofitting existing bulldirgs, including family 
housing, tc make the buildings more energy efficient. Items to be investigated inchide architectural and 
structural features, HVAC systems, plumbing systerne, interior of exterios building Ughting. 
Specifically, a natin was crealed Msting the 120 buildings to be included La the fleid survey slong with 
the Energy Conservation Opporturitves (2CO} to be examined. Net all bulidings of the post were 
exarninad {a this SOW, but instead, a ma jority of the energy consurning ones. Also, #3 spccilied in the 


ECO matrix, not every ECO wae examined for each building since many were not applicable or 
approprisin. Despite this, many suitable energy conservation propets were formed at this post. 


AGR.3P-62 3 


Computer modeling was used to incorporate eld survey date, weather data, occupancy schedules, 
building construction dats, energy distribution systems, and squipment data into 2 model ef the typical 
buildings end to calculate total bese energy use. The computer wes used to develop load profiles, calcu- 
late cnergy savings, and evaluate possible energy conservaticn opportunities. The computer made! was 
capable of analyzing tha enengy requirements of buildings, performance of heating. cooling, and ventilat- 
ing equipment, energy distribution systems, and energy conversion aquipmait, The computer model 
was verified against Ristorical energy use. The computer program analyzed the installation of an hour- 
by-hour besis, The computer mode} used was DOE-2 which has become the industry stundard. It is 
comparable to the ULAST prap-wn used by the Army. 


12.2 incrarernt B 


increment B projects involve utihtics and energy distribution systems, EMCS for bixiding und 

distribution systems, and esting energy plants. Specifically, the AE shall determine the feasibihty of an 

EMCS for buitding electrical, mechanucal and utihty distribution systems. The intent of this study ts to 

Getermine the basic conceptual architecture of the EMCS to the extent that prinnary econonve catoulations 

can be made to determine feasibility per ECTP criteria. The documentation shall be of sufficient accuracy 

to insure that future project design calculations that will be done efter complet on ov this study will not 

deviate more than 20 percent from the results of this etudy. H 


The renilts of this incrernent indicate that a centralized EMCS is not recommended at Fort Indicntown 
Gap at this time since the SIR criteria i2 tess than 1.0. Some Mof the 120 bufldings did qualify initially to 
be grouped into a sywern of sutomatcd controls, but takcn axe whole, when the costs of centralizing snd 
non-energy related costs were considered, failed to meet the SIR criteria. As technology and energy price 
Changes in the future, a centralized EMS night be cost-effective. 


Ineverrent F projects provide commendations for modifica tons and changes in system operation which 
Gre within the Ditector of Engineering end Housing funding authority and mansgement control. These 
projects are also referred to 06 low cost/no cost projects in this Scope of Work. The intent of this 
increment to provide energy saving recommendetions in the form of specific, practical inetrections for 
the use by Director of Engi: wering and Howsieg personnel. The retulis of the study were that a number 
of ECOn were aveilable for oct action by the post: These include reduce fighting hours, downsize 
nozzles, remove vents, domestk tot water no cos? /low cost, reconfigure DHW unk. 


1.2.3 increment F 
H 
| 
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1.24 increment G 


Increrrant G projects ere those feasible energy saving projacts developed in Increments A and B which do 
nat qualify under the ECIP criteria. Boonomic ansiysis shall be based on ECIP procedures. 


‘The result of the study were that a few of the ECOe did not ment the ECIP cxitria, namely reduce 
; window ares, drop ceiling with inewation convert 9 coal, TS lamps and ballast and O&M. 


1.2.5 Project Documentation 


Finally, the SOW delineated that project documentation should be created for the following funding 
types: ECTP, PECTP end QRUP. After review with all parties concerned, five separate project documenta- 
tons have been crested. In addition, other ECOs were grouped for local action only. Pinally, COs sre 
Usted 25 no! cost-affective as no projects were developed for these ECOs. These groupings arv 
summarized in Tuble t-1. 
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Table 1-4 


Heoting Sysierne Controls 
New Burner Guns 


Oestrattication Fane 
Pipe and Duct insulation 
Vfad ineutation 


Roel insulation 
Flox inaulation 


Cork and Weatherstripping 
Windows 


Outtide Air Reset Cortois 


Loca! Actlon Only (Increment F) Reduce Lighting Hours 
6 Oowmuze tlozzies 
Remove Verts 
DHW No Cos!‘Low Cost 
Reconiigure OW Tank 


Not Cost: Effscive (incramert G) Reduce Window area 
Wop Colng and tnsuletion 
Corwert to Cast 
OL 
TO Lampe & Barasis 
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SECTION 2 
EXISTING ENERGY CONSUMPTION 


24 = introduction and Summary 


FIG uses four (4) different fucts to satisfy the energy input requirements of the facility. Puels utilized are 
electricity, fuel oll (No. 2 and No. 6), propane and coal. During FY8S, FIGs total consumption was 128,06) 
MBTUs. At the current total building inventory of 4,736,731 gross square feet, the facility consumotion 
fate for FY8S was 39,203 BTUs/CSF/YR. Wian nonralized for heating degroe days recorded for the site 
in FY8S, the consumption rate warelatas to 8.77 BTUs/CSF/HDD. A breakdown of units of fuels used at 
BXG which compriee the total consumption for FY81 through FY8S Is shown in Table 2-1. Ar ilusiration 
Of the percent of the tote) consumption cech fuel type reprvsents, for FY85 only, ts shown in Figure 2-1 


Ananalysis of FiG's energy usc has been conducted end is presented and summarized in Figures 2-1 
through 2-3. A brief discussion of each figure {9 provided on page 2-3. 


Figures 2-1 through Figure 2-3 have teen ploticd from the dato shown in Table 2-1. The energy and 
building inventory arsa data shown in Table 2-7 1s that which was provided by the Army for FIG. 


Energy consumption deze foe FIC for the years FY 1975 through FY 1980 was unavailable. 
2.2 Historical Energy Use 


Table 2-1 surrmnarizes the facility-wide energy data for fiacal years 1981 thvough 1985. Also listed are 
heating degree days bese 65°F and the building inventory area data for the years eddressed. 


FIGR.Y.97 2} 


© 


FY 196% 


Gieciichy Usage (MOTU} 29,740 
Fuel OF Usage (MBTU) 199.420 
Propane Usage (MBTU) 6.048 
Cosi Usage (MBTU) 17,109 


TOTAL USE (MBTU} 164,09 


Healing Degree Day? 
Square Foetags (Kst} 
TOTAL USE (MBTUM Sf 
TOTAL USE (IKBTUBIHO0) 


Conversions: 


Electnety 3.413 MBTUmWh 
Coal 25 4 MBTUsION 
Propane 0.098 MBTUgaiton 
Fuel Oi (#2) 138,700 BT Us/oation 
Fuel Ov (#6) 949.700 BTLe/paticn 
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PY 1982 


U5 
129,968 
@.621 
38,344 


202,87% 


4,610 
4.7367 
42.82 
0 00929 
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PY 1983 FV 18840 FY 9985 


29.675 49.727 28,492 
192,840 05,813 05.305 

6,718 7,244 7,909 
34,201 46.2 61,285 


187,34) 181,091 108,081 


4929 $962 4,828 
4,747 4,7367 4.7367 
3058 3823 3270 
600802 0 00638 0.00877 


23 Energy End Use - FY 1085 


Figure 2-1 illuserates the percent of the total consumption each fuel type represents. Electrichty is used for 
lighting, fans, pumps, miscellancous equipment and some cooling. Fuel oll te used for heating and 
domestic weter heating, with most used for heating. Coal is used strictly for heating. Propane (9 used for 
domestic water heating and cooking, Space heating and domestic water heating consume 60.0% of the 
total energy une at FIG. 


2.4 Energy Fuel Use Breakdown - FY81 througn FY8S 


‘The graph i: Figure 2-2 shows energy (uel use trends over the years studied. Propane and electricity use 
have remained fairly constant. Fuel oll consumption Indicates a slow vend duwnwerd, as coal 
consumption rises This illustrates the ongoing conversion of fuel oil- fired equipment to coal-fired 
equipment which epparently has beca occurring over the five year period studied. Nonetheless, fuel use 
@id increare betwen FY 1986 end Fy 1968S. 


28 Totat Energy Use Trends 


The graph in Pigure 2-3 presents the total enengy use 61 FIG for 1961 through 1985 in MBTUs (left scale). 
For the five year penod studied, the data indicates the: energy use shows both increasing and decreasing 
trends year to year. Even when normalized by heating degree days es shown by the KBTU/#//HDD 
(right scale) the energy intensit, does not show a clear Increasing or decreasing trend. 
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Figure 2-1 
Energy End-Use Breakdown (FY 1985) 
Fort Indiantown Gap, Annvitie, PA 


WS Biectricty Usage (MBTU) 
G2 Fuel Od Usege (MATU) 


© Propene Usage (MTU) 
© Coal Usege (MET) 


Figure 2-2 
Energy Fuel Use Breakdown 
Fort Indiantown Gap, Annville, PA 
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Figure 2-3 
Total Energy Use 
Fort Indlantown Gap, Annville, PA 


Total Energy Use 
Fort Indiantown Gap, Annville, PA 


289,000 0.01000 


200,000 0.00800 


180,000 6.00609 


100,000 0.00406 


$6,000 0.00200 


+ 0.00090 
FY 1961 FY 1982 FY 1963 Fy 1906 BY 1065 


WE Total Use (STU) @ Teta! Use (KBTUAVHOD) 


2.6 Individual Building Energy Use 


Teble 2-2 presents individual building performance data for all 120 buildings plus the area 14 comidors 
audited for the study. The total KETUs shown fer esch year for cach building doos include electricity 
consumed a6 ustimates by the DOE-2 sirnulations. The KBTU/¢ utilization shown for esch dulldi:g for 
FYES includes what fucls are wsecd in the building for space heating and domestic water heating and 
electricity. Data for the table sas provided by actual fuel bella for each building and the cstirnated 
electrical use derived from the DOE-2 simulations. 


The total FYI98S fossi} fucl was 87,213 MBTU (55% of the post tote!) and the total clectricity use was 
3,944,920 kWh (46% of the past total). Also shown in Table 2-2 are the peak heating and cooling loads for 
each building, as well as ine energy utilization Index (KBTU/s!h. The energy utilization Index includes 
the fossil fise! and eluctrica! use shown. 
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SECTIONS 
ENERGY CONSERVATION OPPORTUNITY (ECO)SUMMARY 


As a result of XENEAGY's oreatic evaluations and subsequent analysis, thirty Energy Conservation 
Opportunities (COs) have bean evaluated. These inclucle recommendations which address energy 
efficiency of the building envelope (walls, roof, windows), ventiiation systems, HVAC system controls, 
ecern sytierns, domestic hot waver (DHW) ystems, and lighting systems. 


Table $1 is the BOO Master Matrix Sumerary. This table shows the status of ench of the 
recocrmendations for each of the buildings. Some of the codes in this mole may require some 
additonal clarification. Measures which are considered acceptable have a Savings to Investment Ratio 
(STR) which 2 greater than 1 and are indicated a REC. 1 the SiR is less than 1, indicating that the 
measure is not recommended, we see SIR < 1. Finally, if the perticular recomurendation is not 
applicable to some building, we have indiceted this by N/A. 


All of the recomenendations ere further categorised os ECIP, QRUP or PECIP ECOs. Table 3-2 presents a 
bat of the ECOs and indicaics which cetegory they represent. Local indicates that the measure is to be 
implemented by facitty staff. A brief description of the categories follows. ; 


3.1 eCiP 


Recammendations wich are classified os ECIP have peybeck periods wiich enceed 4 yeers and 
tharefore are not avuiledle for funding by QRIP ce PECIP. Primarily, these inchade building eavelope 
fecommend ations such as rool, ficor and wall insulation, caulaing and weatherstripping, storm 
windows and doors, replacement doors, dock seals and outsloor air reset. The tots! energy snvings of 
the ECIP recommendations te 16,082.% MBru including synergistic cifects. 


3.2 QRIP snd PECIP 
QRIP recomencnda tons have paybecks which are ess thn 2 years. Included in this category are 


relarnplag and tefixturing of iacandescent and Nuorescent lighting rystems. Cverall energy savings in 
the QRIF category are 908.97 MBtv. 
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PECIP recomenendations are those with paybacks under 4 years. These are further reduced into PECIP 
1, PRCIP 02, and PECIP #3. PECIP 41 includes heating sytiemn control improvements end installation 
of raw burner guns. The energy savings are 13,961.) MBtu. PECIP #2 includes destratification fens and 
feproeenis an energy savings of $69.2 MBw. PECIP 63 incisdes ineiallation of pipe sed duct insulation 
ned restults in cnergy savings of 8,156.2 MBty. 


33 «Other Measures 


Cartein moeoutes are referred to a8 local indicating that facility staff will handle implementation. The 
tecorrenendati ons listed ae local include reduced lighting hours, delamping of ight fixtures, 


downsizing ncezies, recosfigeration of DHW systems, no cost /low cost DH'W measures, remove vents 
and inacetiation of TS larrps and dalisets. 


Deleted SCOs are those mcssuren Go not qualify (STR < 1) for any buildings. Conversion to veal and 
feuuoed window ares fell into this category. 


44 Energy Management Control System Evaluation 


An Energy Monegement Cordrol System (EMCS} wes evaluated at Fort Indiantown Cap and a 
conceptual derign deeuloped. 


Lach bretiding end Hts energy-coreuming systems wes snalyaed to devcnrine the applicability ef various 
energy conservation messurce oa well es EMCE. All of dhe pertinent dete were obtained from field 
frvest gation and documentation. 


‘The savings were snalyaed for the fmetions of temperature reect, load shedding. HVAC improvements 
toe eduction of lighteg Doure using conventional contro’ such as Ymers. As per the SOW cltema tive 
local control methods of anplamerding ware ales evalvoted agrinet the EMCS. The EMCS enslycie ond 
conceptual design wes done in sccordance with TM-8-$152/NAVFAC DM-4.0/AFM 96-36, 


Costa were computed using the guidelines trom HNOSH 63-040-ED-ME tncressed by 7.4 percent te 


reftect price tnerenesn since January 1, 1066 the date upon which the guidadiines were besed. The locs! 
HVAC tmprevement conte, euch as radiator velves, were added to the individual buliding costs. 


AC-R.39-03 + 


Savings and EMCS field costs were computed for each building. As per the Army documented analysis 
method all buildings with on SIR of less then one were excluded from the final EMCS package. To the 
EMG building field costs were added the ceniral equipment, DTM end general costs. 


The resultant EMCS considered provided monitoring and/or control functions in 34 bul'dings. A total 
04276 points would be required for implementation. According to NAVFAC DM-4.9/ AFM 86-368 
mricen EMCS would not be appropriate since more then 325 poinie are required. Since the cost 
difference between a small system (0 + 600 polats) and a medium system (200 - 2,500) 1s about 12% and 
tt provides for significant expansion, the medium system was analyzed. Finally, the SOW required an 
EMCS systern having the capacity 19 provide expanded control throughout the Base tn the future. 


Table 3-3 presents a sumenary of costs for the larger, medium, and small EMCS systems in addition to 
the energy and cost savings, Because the facilities were generally quite snati and had such a smal 
fumber of points per building, the savings were not large enough to justify the cosis of an EMCS. The 
SIR for the medium EMCS system was 87. Even when evaluating 8 small EMCS the SIR atill was less 
than Vat 36. 


38 Conclusions, Recommendations & Energy Savings Pien 


3.5.3 Conclusions 


The following conclusions were reached 96 a result of the Erorgy Engineering Anslyses Program 
(REAP) Bonewide Energy Study at FIG: 


1. Currently, there fs significant energy waste at the post in both fossti fuels and electricity. This is 
due to the age and constrrction of the buildings. 


2. No major energy conservation project or efforts have been instituted at the post. In fact, that is 
one Fenton shy thle ERAP has deen completed. 


3 Of the bulldin , there le significant conservation nities CECOn) for all 
mabe tad Sar and fone Va ECOnent bn picartand, ieswinsee that 845% of 
the anergy vrill be seved. TNs inchudes attewarees for synergistic effects. 


4. These ECOs have been grouped into five mejor projects pis local action for hrplementation by 
the Army. 


POR-.82 $10 


Table 3-3 


Energy Management and Control System 
HNOSP 83-049-EDME APRIL 1987 


$72,017 $72,017 
$148,295 $101,002 
$68,319 $60,533 
$350,881 $350,581 
$49,233 


$41,662 


\ $47,670 
Overhead $98,140 
$63,427 

$4,343 


$988,605 


Glectrcity 16,331 keh 
Coal 43 tons 


On 47,068 
°, 4 


ta 0.70 0.76 


6 AAGR 3? 63 # 


Fine! Cost Summary 


$71,605 
$80,117 
$41,856 
$380,681 


0.66 


25.2 Recommendations & Energy Savings Pian 


Te fa recommended that all the ECOs which met the eost-effectveness criteria (ECIP criteria) be funded 
and implemented. Twenty-one different ECOs were shown to be cost-effective and are summeriacd in 
Table 3-2 below. The table lists for each ECO the specific fuel savings, the savings in MBC, savings as a 
percent of the total energy use of the building surveyed, savings in current dollars, estimated 
construction cost, SIOH, simple payback, and the savings-to-investrnent ratio (SIR). Also listed is the 
recommended grouping of the ECOs 


It is recommended that five projects (plus local action) be Implemented ac follows: 
Project 500s 


QRIP at Rofixture Incondencent w/ Fluorescent 
Ralamp Flucrescent Lighting 


PECIP at install New Burner Guns 
Improve Heating System Controls 


PECIP #2 {install Destratifeation Fans 
PECIP #3 Enstali Pipe & Duct insulation 


ECIP a1 Caul. & Weathersiy: 
Storm Doors ai 
Dock Sasls 


py ey hage 


Inetalt Wall Insulation 
bnetall Floor insulation 
Outalde Air Reset Controls 
Install Roof insulation 


Uocal Action Delay Selected Lighting Fixtures 
Downsize Bummer Nozzles 
Rarnnve Vents 
Reduce Lighting Hours 
DHW No Cost/Low Con 
Reconfigure DHW Tank 


8 ls further recommended that the loral action ECOs be implemented during F71990. 't{: tecomenended 
Gut the QRIP and PECIT projects be implemented as soon a poesible ether during FY1991 or FY1992. 
Gecaute of the size of the ECIP pregect, it te recommended that implementation be funded during FY1906. 


PGR 43 hoard 


